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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2. Claims 1-6, 8-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sutardja 
et al (US Patent No 5686867) in view of Nardi (US Patent No 5341 1 10). 

Regarding claim 1, Sutardja et al discloses a complimentary metal oxide semiconductor 
phase lock loop (fig. 1, figs. 10-1 1, see abstract; col. 2, lines 33- 45), comprising: an oscillator 
having a tuning input, and an output with a tunable frequency responsive to the tuning input (col. 

3. lines 37- 67; col. 4, line 53- col. 5, line 30). 

However, Sutardia et al does not specifically disclose the feature of a mixer to mix the 
oscillator output with a second signal to produce a mixed signal; and a phase detector outputting 
an error signal which is a function of a phase difference between the mixed signal and an input 
signal, the error signal being applied to the tuning input. 
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On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). 
Furthermore, Nardi shows in figure 3, a phase detector 1 16, which operates to generate an error 
signal based on either the frequency or phase difference between the RF output signal and a 
reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41- 58). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to apply the technique of Nardi to the CMOS phase-lock loop 
circuit of Sutardja in order to employ a phase modulator in conjunction with a resonator in order 
to realize a phase locking oscillator circuit having a loop bandwidth broader than that of existing 
oscillator circuits. 

Regarding claim 2, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-1 1, see abstract; col. 2, lines 33- 45), wherein the 
oscillator comprises a voltage controlled oscillator, the tuning input being responsive to a voltage 
of the error signal (col. 2, lines 40-55; col. 3, lines 59-64; col. 4, line 63- col. 5, line 20). 

Regarding claim 3, Sutardja et al as applied to claim 1 above differs from claim 3 in the 
present invention, in that Sutardja fails to disclose a bandpass filter to filter the mixed signal 
before being applied to the phase detector, the filtered mixed signal comprising a difference 
frequency between the tuned frequency of the oscillator output and a frequency of the second 
signal 
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Nardi, from the same field of endeavor, discloses a phase-locking oscillator circuit having 
improved phase noise characteristics. The oscillator circuit includes a tuned oscillator for 
providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). Furthermore, Nardi 
shows in figure 3, a phase detector 116, which operates to generate an error signal based on 
either the frequency or phase difference between the RF output signal and a reference signal 
provided by a reference oscillator 124. The error signal is supplied to a loop filter circuit 130 
connected in a feedback loop configuration between the YIG tuned oscillator, phase modulator 
and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 22; col. 5, lines 41- 
58). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the technique of Nardi to the CMOS phase-lock loop circuit of 
Sutardja in order to employ a phase modulator in conjunction with a resonator in order to realize 
a phase locking oscillator circuit having a loop bandwidth broader than that of existing oscillator 
circuits. 

Regarding claim 4, Sutardja et al as applied to claim 3 above differs from claim 4 in the 
present invention, in that Sutardja fails to disclose a limiter to limit the filtered mixed signal from 
the filter 'before being applied to the phase detector. 

Nardi, from the same field of endeavor, discloses a phase-locking oscillator circuit having 
improved phase noise characteristics. The oscillator circuit includes a tuned oscillator for 
providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). Furthermore, Nardi 
shows in figure 3, a phase detector 116, which operates to generate an error signal based on 
either the frequency or phase difference between the RF output signal and a reference signal 
provided by a reference oscillator 124. The error signal is supplied to a loop filter circuit 130 
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connected in a feedback loop configuration between the YIG tuned oscillator, phase modulator 
and phase comparator (col. 3, lines 28- 65; col 4, lines 27- 43; col. 5, lines 2- 22; col. 5, lines 41- 
58). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the technique of Nardi to the CMOS phase-lock loop circuit of 
Sutardja in order to employ a phase modulator in conjunction with a resonator in order to realize 
a phase locking oscillator circuit having a loop bandwidth broader than that of existing oscillator 
circuits. 

Regarding claim 5, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), comprising 
a charge pump disposed between the phase detector and the oscillator. 

Regarding claim 6, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), comprising 
a loop filter disposed between the phase detector and the oscillator. 

Regarding claim 8, Sutardja et al discloses a complimentary metal oxide semiconductor 
phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), comprising: a tunable 
oscillator having a tuning input (col. 3, lines 37- 67; col. 4, line 53- col. 5, line 30). 

However, Sutardja et al does not specifically disclose the feature of a mixer coupled the 
oscillator; and a phase detector having a first input coupled to the mixer, a second input adapted 
to receive an input signal, and an output coupled to the tuning input. 

On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). 
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Furthermore, Nardi shows in figure 3, a phase detector 1 16, which operates to generate an error 
signal based on either the frequency or phase difference between the RF output signal and a 
reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41- 58). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to apply the technique of Nardi to the CMOS phase-lock loop 
circuit of Sutardja in order to employ a phase modulator in conjunction with a resonator in order 
to realize a phase locking oscillator circuit having a loop bandwidth broader than that of existing 
oscillator circuits. 

Regarding claim 9, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), wherein the 
oscillator comprises a voltage controlled oscillator (col. 2, lines 40-55; col. 3, lines 59-64). 

Regarding claim 10, Sutardja et al as applied to claim 8 above differs from claim 10 in 
the present invention, in that Sutardja fails to disclose a bandpass filter coupled between the 
mixer and the first input of the phase detector. 

Nardi, from the same field of endeavor, discloses a phase-locking oscillator circuit having 
improved phase noise characteristics. The oscillator circuit includes a tuned oscillator for 
providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). Furthermore, Nardi 
shows in figure 3, a phase detector 116, which operates to generate an error signal based on 
either the frequency or phase difference between the RF output signal and a reference signal 
provided by a reference oscillator 124. The error signal is supplied to a loop filter circuit 130 
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connected in a feedback loop configuration between the YIG tuned oscillator, phase modulator 
and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 22; col. 5, lines 41- 
58). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the technique of Nardi to the CMOS phase-lock loop circuit of 
Sutardja in order to employ a phase modulator in conjunction with a resonator in order to realize 
a phase locking oscillator circuit having a loop bandwidth broader than that of existing oscillator 
circuits. 

Regarding claim 1 1, Sutardja et al as applied to claim 10 above differs from claim 1 1 in 
the present invention, in that Sutardja fails to disclose a limiter coupled between the bandpass 
filter and the first input of the phase detector. 

Nardi, from the same field of endeavor, discloses a phase-locking oscillator circuit having 
improved phase noise characteristics. The oscillator circuit includes a tuned oscillator for 
providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). Furthermore, Nardi 
shows in figure 3, a phase detector 1 16, which operates to generate an error signal based on 
either the frequency or phase difference between the RF output signal and a reference signal 
provided by a reference oscillator 124. The error signal is supplied to a loop filter circuit 130 
connected in a feedback loop configuration between the YIG tuned oscillator, phase modulator 
and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 22; col. 5, lines 41- 
58). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the technique of Nardi to the CMOS phase-lock loop circuit of 
Sutardja in order to employ a phase modulator in conjunction with a resonator in order to realize 
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a phase locking oscillator circuit having a loop bandwidth broader than that of existing oscillator 
circuits. 

Regarding claim 12, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-1 1, see abstract; col. 2, lines 33- 45), comprising 
a charge pump coupled between the phase detector output and the tuning input of the oscillator 
(col. 2, lines 35- 55; col. 3, lines 18-49) 

Regarding claim 13, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), comprising 
a loop filter coupled between the phase detector output and the tuning input of the oscillator (col. 

4, line 63- col. 5, line 33). 

Regarding claim 15, Sutardja et al discloses a complimentary metal oxide semiconductor 
phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), comprising: oscillator 
means for generating a first signal having a tunable frequency, the oscillating means comprising 
tuning means for tuning the frequency of the first signal (col. 3, lines 37- 67; col. 4, line 53- col. 

5, line 30). 

However, Sutardia et al does not specifically disclose the feature of a mixer means for 
mixing the first signal with a second signal to produce a mixed signal; and detector means for 
detecting a phase difference between the mixed signal and an input signal, and generating an 
error signal which is a function of the phase difference, the tuning means being responsive to the 
error signal. 

On the other hand, Nardi, from the same field of endeavor, discloses a phase-locking 
oscillator circuit having improved phase noise characteristics. The oscillator circuit includes a 
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tuned oscillator for providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). 
Furthermore, Nardi shows in figure 3, a phase detector 1 16, which operates to generate an error 
signal based on either the frequency or phase difference between the RF output signal and a 
reference signal provided by a reference oscillator 124. The error signal is supplied to a loop 
filter circuit 130 connected in a feedback loop configuration between the YIG tuned oscillator, 
phase modulator and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 
22; col. 5, lines 41-58). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to apply the technique of Nardi to the CMOS phase-lock loop 
circuit of Sutardja in order to employ a phase modulator in conjunction with a resonator in order 
to realize a phase locking oscillator circuit having a loop bandwidth broader than that of existing 
oscillator circuits. 

Regarding claim 16, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), wherein the 
oscillator means comprises a voltage controlled oscillator, the tuning means being responsive to 
a voltage of the error signal (col. 2, lines 40-55; col. 3, lines 59-64; col. 4, line 63- col. 5, line 
20). 

Regarding claim 17, Sutardja et al as applied to claim 15 above differs from claim 17 in 
the present invention, in that Sutardja fails to disclose a filter means for filtering the mixed signal 
before being applied to the detector means, the filtered mixed signal comprising a difference 
frequency between the tuned frequency of the first signal and a frequency of the second signal. 

Nardi, from the same field of endeavor, discloses a phase-locking oscillator circuit having 
improved phase noise characteristics. The oscillator circuit includes a tuned oscillator for 
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providing a carrier signal at a tunable carrier frequency (col. 2, lines 43- 62). Furthermore, Nardi 
shows in figure 3, a phase detector 1 16, which operates to generate an error signal based on 
either the frequency or phase difference between the RF output signal and a reference signal 
provided by a reference oscillator 124. The error signal is supplied to a loop filter circuit 130 
connected in a feedback loop configuration between the YIG tuned oscillator, phase modulator 
and phase comparator (col. 3, lines 28- 65; col. 4, lines 27- 43; col. 5, lines 2- 22; col. 5, lines 41- 
58). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the technique of Nardi to the CMOS phase-lock loop circuit of 
Sutardja in order to employ a phase modulator in conjunction with a resonator in order to realize 
a phase locking oscillator circuit having a loop bandwidth broader than that of existing oscillator 
circuits. 

Regarding claim 18, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-11, see abstract; col. 2, lines 33- 45), comprising 
means for limiting the filtered mixed signal front the filter means before being applied to the 
detector means (col 4, line 63- col. 5, line 33). 

Regarding claim 19, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-1 1, see abstract; col. 2, lines 33- 45), comprising 
means for sourcing current to the tuning means responsive to the error signal (col. 5, line 1-col. 
6, line 17). 

Regarding claim 20, Sutardja et al as modified discloses a complimentary metal oxide 
semiconductor phase lock loop (fig. 1, figs. 10-1 1, see abstract; col. 2, lines 33- 45), comprising 
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means for filtering the error signal from the detecting means before being applied to the tuning 
means (col. 3, lines 59-64; col. 4, line 63- col. 5, line 20). 

3. Claims 7, 14, 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sutardja 
et al (US Patent No 5686867) in view of Nardi (US Patent No 5341 1 10) as applied to claims 1, 
8, 15 above, and further in view of Hughes (US Patent No 4270206). 

Regarding claim 7, Sutardja and Nardi disclose everything claimed as explained above 
except a bandpass filter to filter the mixed signal before being applied to the phase detector, the 
filtered mixed signal comprising a difference frequency between the tined frequency of the 
oscillator output and a frequency of the second signal, a limiter to limit the filtered mixed signal 
from the filter before being applied to the phase detector. 

However, Hughes discloses a phase-locked loop which includes a phase detector and a 
voltage controlled oscillator. The phase detector and the active portions of VCO may be 
provided by a single CMOS and the integrated circuit. The receiver section includes a bandpass 
filter amplifier means, having an input connected to receiver input and an output (col. 4, lines 2- 
28; col. 6, lines 1-43; col. 7, line 41- col. 8, line 17; col. 8, lines 49-67). The input of an inverter 
means receives the bandpass filter amplifier output signal and provides a linear inversion at 
inverter, connected to second inputs respectively, of respective first and second mixer means 75 
and 76 (col. 7, line 41 -col. 8, line 17). Furthermore, the first mixer output has amplitude 
responsive to the phase difference between the signal at mixer control input and the signals at 
mixer inputs 75a and 75b. Similarly, second mixer 76 has an output waveform having amplitude 
responsive to the phase difference between the signal at control input and the signals at mixer 
inputs 76a and 76b (col. 9, lines 1-34; col. 10, lines 31-55). Therefore, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to apply the 
technique of Hughes to the modified system of Nardi and Sutardja in order to employ a phase 
modulator in conjunction with a resonator in order to realize a phase locking oscillator circuit 
having a loop bandwidth broader than that of existing oscillator circuits. 

Regarding claim 14, Sutardja and Nardi disclose everything claimed as explained above 
except a bandpass filter coupled to the mixer, a limiter coupled between the bandpass filter and 
the first input of the phase detector, a charge pump coupled to the phase detector output, and a 
loop filter coupled between the charge pump and the tuning input of the oscillator. 

However, Hughes discloses a phase-locked loop which includes a phase detector and a 
voltage controlled oscillator. The phase detector and the active portions of VCO may be 
provided by a single CMOS and the integrated circuit. The receiver section includes a bandpass 
filter amplifier means, having an input connected to receiver input and an output (col. 4, lines 2- 
28; col. 6, lines 1- 43; col. 7, line 41- col, 8, line 17; col. 8, lines 49-67). The input of an inverter 
means receives the bandpass filter amplifier output signal and provides a linear inversion at 
inverter, connected to second inputs respectively, of respective first and second mixer means 75 
and 76 (col. 7, line 41 -col. 8, line 17). Furthermore, the first mixer output has amplitude 
responsive to the phase difference between the signal at mixer control input and the signals at 
mixer inputs 75a and 75b. Similarly, second mixer 76 has an output waveform having amplitude 
responsive to the phase difference between the signal at control input and the signals at mixer 
inputs 76a and 76b (col. 9, lines 1-34; col. 10, lines 31-55). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
technique of Hughes to the modified system of Nardi and Sutardja in order to employ a phase 
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modulator in conjunction with a resonator in order to realize a phase locking oscillator circuit 
having a loop bandwidth broader than that of existing oscillator circuits. 

Regarding claim 21, Sutardja and Nardi disclose everything claimed as explained above 
except the filtered mixed signal comprising a difference frequency between the tuned frequency 
of the first signal and a frequency of the second signal, means for limiting the filtered mixed 
signal from the filter means before being applied to the detector means. 

However, Hughes discloses a phase-locked loop which includes a phase detector and a 
voltage controlled oscillator. The phase detector and the active portions of VCO may be 
provided by a single CMOS and the integrated circuit. The receiver section includes a bandpass 
filter amplifier means, having an input connected to receiver input and an output (col. 4, lines 2- 
28; col. 6, lines 1-43; col. 7, line 41- col. 8, line 17; col. 8, lines 49-67). The input of an inverter 
means receives the bandpass filter amplifier output signal and provides a linear inversion at 
inverter, connected to second inputs respectively, of respective first and second mixer means 75 
and 76 (col. 7, line 41 -col. 8, line 17). Furthermore, the first mixer output has amplitude 
responsive to the phase difference between the signal at mixer control input and the signals at 
mixer inputs 75a and 75b. Similarly, second mixer 76 has an output waveform having amplitude 
responsive to the phase difference between the signal at control input and the signals at mixer 
inputs 76a and 76b (col. 9, lines 1-34; col. 10, lines 31-55). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
technique of Hughes to the modified system of Nardi and Sutardja in order to employ a phase 
modulator in conjunction with a resonator in order to realize a phase locking oscillator circuit 
having a loop bandwidth broader than that of existing oscillator circuits. 
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Response to Arguments 



4. 



Applicant's arguments with respect to claims 1-21 have been considered but are moot in 



view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marceau Milord whose telephone number is 703-306-3023. The 
examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian C. Chin can be reached on 703-308-6739. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Marceau Milord 



Examiner 



Art Unit 2682 
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